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TITLE: Some Probleas of the Method of Testing High-voltage Insulation 
(Hekotoryye voprosy metodiki ispyteniy vysokovol’tnoy izolyatsii) 


PERIODICAL: Elektrichestwo, 1959, lr 7, pp 61 - 64 (USSR) 


ABSTRACT s Taree circuits Ciagrams ef test devices are described, which were 
Geveloped at the Isboratory for high-voltage engineering ineni 
Gorev et the Leningradakiy politekhnicheskiy institut (Leningred 
Polytechnic Institute). Also the results obtained by investigatims 
of their mode of operation ere given. Most internal overvolt sges, 
which are characteristic of 110 - 500 kv mains, aay be represented 
with an accuracy that is sufficient for practical use as the sun 
of voltages of various frequencies and amplitudes, among then 
also of ¢irect voltages. It is therefore possible to reproduce 
thea by seans of circuits which are based on the addition of 
these cosponents, i.e. on the connection in series of sose emf. 
sources with the object to be investigated. Figure 1 akows the 
most sisple circuit of an apparetus for the investigation of 

Card 1/3 insulation in the case of internal overvoltages. The device is 
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described. Such a cirouit is difficult to construct if high test 
voltages are required, because for this purpose & reactor with 
higa inductivity for very-highs voltages and 8 Feotifying: device 
for s high voltage is nedessary. The circuit show in figure 2 
satisfies these conditions. According to this cirouit, a test 
device with 5 oscillatory circuits was built. Figure 5 shows the 
third wiring diagram, in the case of which capacity, inductivity, 
and charging device for considerably lower voltages are used than 
in the circuit shown by figure 2. Therefore, it is possible in 
this case to select optimum parameters of the oscillatory circuit. 
However, the test-transformer mist be suited for « considerably 
higher voltage. According to the eirouit shown by figure 5, 4 
device with a test transformer was constructed. The corresponding 
oscillogrems for the circuits shown by figures 2 and 5 are given. 
Qn the basis of the investigation it was found that the production 
of cirouite for the testing of various types of high-volt age 
insulation with voltages corresponding to the shape, size, and 
duration of internal overvoltages in the electric mains, presents 
no technical difficulties, and requires a comparatively 
uncomplicated equipment (reactors, condensers, etc). There are 
6 figures and 7 references, 4 of which are Soviet. 
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TITLE: Using dynamoelectric storages for physics research 
SOURCE: Elektricheetvo, no. 4, 1966, 79-84 


TOPIC TAGS: physics research, nuclear physics apparatus, shock generator, 
energy storage, generatar/ TI-75 generator, TI-100-2 generator 
: r \0 4 
ABSTRACT: Methods of thort Alms energy storing by means of rotating machines 
shock generators) being investigated by the Electric System and High-Voltage 
oratory, LPI, are reviewed in general terms. The machine-type storage can 

hagdle much greater energies than a capacitor bank and can be easily built. A 
+! aac shock generator (TI-75, T1-100-2 Soviet-built) can be used as an energy am 
Storage either with a protective reactor in the main circuit or without it (at a 


correspondingly higher stored energy); 2 TI-75 generator can develop up to 
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4.78x 10° j. A combination machine-and-capacitor storage increases the amount of 
stored energy to 6 or 8 million joules. In an inductance-storage system, the shock 
generator is used to supply energy to several inductance coils (multishock ope ration), 
and a special circuit is used to sum up the stored energy and to transfer it to the 
load. The compensation of resistance loss in an inductive load can be pe rformed in 
various ways: (a) when long (tenths of a sec to a few sec) impulses are required, a 
high-power d-c source, such as a machine-and-rectifier outfit, is suitable; (b) with | 
an impulse of a few hundredths of sec duration, capacitors can be recornmended: 

(c) in the case of a dynamoelectric shock generator, ite third phase can be used for 
supplying additional energy to cover the resistance loss. Orig. art. has: 6 figures, 
26 formulas, and | table. 
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Hashel'akiy, A. Ya. 80V/163-56-5-8/49 
The Production of Lead-Cilcium Allcys by the Tnernal Carbide 
Method (Polucheniye svintsovokal'tsiyevykh splavov “arbido- 
tormicheskim metodon) 


Nauchnyye dcklady vyssney shkoly. Metallurgiya, 1953, 
Nr 3, pp 47 - 52 (USSR) 


The production of the lead-calcium alloy by tne thermal carbide 
method was investisated. The thermal carbide method is 

based on tne principle of tne direct interaction hetween 

tne lead and the caiciury sarbide aecording to the 

following reaction : 3 Fb + Cac, = Ph Ca +2 C. 

The optimum grain size cf calcium tarbide, the optinal 

ratio between tne fluxirg material and the carbide, ard tne 
influerce of the teuperature and txe duration of the 

reaction were deterzinec for tne carbide metnod. The 

reaction was carried out under intense mixing with a 

steel stir:er in open crucibles. Tne flux consists of CaCl., 
fineiy ground CaC, ard CaO, as well as of small additions 

of CaF. The optimum ratio between the fluxing material 
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and carbide 1s 2,3 - 4, At an increase in temperature 
tc above 1000° © the y-eid of calcium decreases. 850-90072 
were found tu te the o,timum temperature for this 
reaction. The depenternce of the transition of calciua 
yuantitative ratio betweer the 
was irvestisiuted., Tre in- 
; Yiuxirg material, 


the composition 


eae C 


; amare a composit.on of 2, ‘4jo 
ae, fe) : 
Ca ard 0,°2% Na were produced c. Professor,Doctor 
A.G.Spasskly supervise he work Tnere are 4 figures, 
1 tacie, and 6 referer : 


ASSOCIATTON; Moskovskiy inatatut tsvetnckh i i zolota (Muscow 
Institute of iion-Fesruus Metuia and Jold) 
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TITIB: On the Mechanism of the Reaction Between Lead and Calciun 

Carbide (O prirode vsaimodeystviya karbida kal'tsiya 

80 svintson 


PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Tsvetnaya 
Metallurgiya, 1958, Nr ©, pp 92 - 77 (USSR) 


ABSTRACT: The method of preparation of calcium-lead alloys based 
on the reaction 3 Pb + CaC, ~% Pb,Ca + 2C (Reaction 1) 


was first developed by Kroll (Refs 1-3). Many patented 
processes for the preparation of alloys of lead with 
alkali and alkaline earth metals have been based on this 
method and most of the published data on the thermit 
processes of this type are to be found in patent speci- 
fication in which the theoretical basis of the process is 
not discussed. The object of the present investigation was 
to fill in this gap by establishing experimentally the 
mechaniam of the reaction between Pb and CaCy- In the 


preliminary experiments the possibility of reaction (1) 
taking place was verified. To this end, a small quantity 
Cardl/9 of CaC, was placed in a quartz ampoule which was then 
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On the Mechanism of the Reaction Between Lead and Calcium Carbide 
partially filled with molten lead (since lead wets easily 
Cac,, the latter compound does not float on the surface 


of the molten metal but is uniformly disprsed throughout 
its volume). On heating, the pressure in the ampoule 
decreased to O.1 mm Hg. The ampoule was then sealed, 
placed in § vertical resistance furnace and maintained at 
g00 - 900 °C for 1 hour. During this period the pressure 
in the ampoule was reduced still further owing to the 
presence of Cac, which acted as oxygen getter. Only 


0.5% Ca was found in lead after this treatment the 
proportion of Ca that had reacted with ieai belor omy 
5-6 of its total quantity present ic Cat, set ln the 


experiments. The fact that the RBaction bai orc ceeded to 
such a small extent was attributed to the absence of 
stirring, as a result of which the rate of reaction was 
governed solely by the rate of the diffusion processes. In 
addition, the reaction was slowed down by graphite and 
certain other impurities (mainly CaO present in Cac, in 


Card2/9 quantities up to 30%) being precipitated at the interface 
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SOV/149-58-6-8/19 
On the Mechanism of the Reaction Between Lead and Calcium Carbide 
of the reacting phases. Consequently, in the next series 
of experiments Pb and CaC, were pade to react in an open 


crucible, under a layer of flux consisting of CaCl, with 
a small addition of CaF, (whose function was to protect 


the melt from oxidation and to form a slag with CaO and 
graphite), the contents of the crucible being stirred at 
the rate of 250-300 r.p.m. The experimental apparatus is 
shown schematically in Figure 1 where: 1) Kryptol 
resistance furnace; 2) steel crucible; 3) svirrer; 

4) thermocouple; 5) water cooling. The experimental 
results are plotted in Figure 2 ia the form of graphs 
showing the amount of Ca in % of its original content 
in CaC,) as a functicn of time (in minutes) at three 


temperatures. The effect of the particle size of CaC, and 
of the flux/Cac, ratio on the murse of the reaction was 


also investigated and it was found that, in agreement with 
the industrial experience (Ref 6), the optimum values of 
Card3/9 these parameters were 4-6 mm for the carbide particle size 
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and 2.3-2.5 for the flux/carbide ratio. To determine the 
order of reaction 1), two experiments were carried cut 
in which, all the other factors being equal, two different 
quantities C) and C5 of CaC, were used. The values of 


C, and Cz (in g) at the beginning of the experiments 


and after 30 minutes at the test temperature, their average 
values over this period and the mean values of therates of 
reaction AC/At are given in Table 1. With the aid of 
the formula on p 74, it was found frcm these data that 
reaction 1) is of the first order. The corvants of the 
rates of the prccess were calculatea frou. 


c= + in %o 
u C2 = 


where CG, - the initial concentration of Ca in the carbide, 


x - the decrease of the concentration of :al21im Mumeri-ally 
equal to its quantity presept in the alloy. The .aiues of 
K, obtained for 820 and 920 ~C, were 


Card4/9 1-53 x 1072 and 2.36 x 10°° sect, respestire::. Tbe 
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temperature dependence of K was described by the 
equation: 2.303 lg En = -(16800/f) + 10.37 . The low 
value (0.054) of the temperature coefficient y calculated 
from the formula: 

es a Ke20 

10K 329 

indicated that the rate of reaction 1) is determined 
mainly by the diffusion processes. For the determination 


of the activation energy of the process the following 
equation was used: 


1 
ln es = a o ~\ 
T. Ve fay 
where i, and Kn -~ constants of the rate of the process 

1 2 


Card5/9 at temperatures T) and T,, A - a constant describing 
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On the Mechanism of the Reaction Between Lead and Calcium Carbide 


the linear relationship betweea K and the temperature 

fhe value of A obtained from this equation made it possid-e 
to calculate the activation energy B , since 

B-=- AR. The comparatively low walue of 8B = 33 000 ca. 
also indicated the diffusion character of the investigated 
process. On the basis of these consideratiom and takirg 
into account the fact that dissociation of CaC, alsc 


constitutes a reaction of the first order, the present author 
postulated that reaction 1) can be represented ty a series 
of the following, successively occurring reacticos: 


CaCl, ~~ Cart 2c 


Po + Ca -—y» Fuca 
Po + PoCa => Pp5Ca 


Pb + Pb..Ca~> Pb,Ca : 


Although Cac, on its own does not dissociate when heated to 
moderately high temperatures (700 - 1 000 °c), its 


Card6/9 dissociation during the process of the manufacture of Ca-Pb 
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alloy is quite possible owing to the fact that free 
calciup combines with lead and affects the equilibrium 
conditions of the system and that the halide salts used 

in the flux act as catalysts (Ref 7). The set of reactions 
proposed by the author for CaC., is similar to those 


postulated by other workers for other arbido-thermit 
processes. Thus, for instance, Pak Mydng-cho and 
Bel'yayev (Ref 83 proposed the following set of reactions 
for the reduction of MgO by Cac, ; 


Cac, - Ca + 2C 
MgO + Ca = Mg + Cad 


MgO + CaC, = Mg + CaO + 2C. 


Similarly, Gel'd et al. (Ref 9) considered the vacuum 
reduction of NaCi by Cac, as a series of two consecutive 


reactions: dissociation of CaC, and reduction of NaCl by 


Ca. On the other hand, Zyiadadee and Pazukhin (Ref 10) 
Card7/9 postulated that interactions between CaC2 and NaCl: 
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2 NaCl + Cac, = 2Na + CaCl, + 2C 


occurs by means of a direct exchange of electrons as a 
result of interdiffusion of the reacting components 


according to the equation oa + 2Na* = 2C + 2m pour 


(Reaction 2), the electric neutrality of the reaction 
being secured by the migration of the Ca ions into the 
molten chloride. While admitting that in the case under 
consideration the direct interaction between Pb and Cac, 


is also possible, the present auther considera that it can 
Play only an insignificant part. He states alsc that an 
additional proof of his thecry is provided by the fact that 
when the carbido-thermit reaction takes place in NaCl, the 
obtained alloy contains a definite, quite appreciable 
quantity of Ca, as is shown in Table 2, where the weight 
of the flux (in g), its composition, weight of the alloy 
(in g) and its composition, determined in three experiments, 
Card8/9 are given. If it is assumed that under these conditions 
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reaction(2) does in fact occur, the enrichment of the 
alloy with Ca would be possible only as a result of the 
secondary reaction 2Na + CaC, q Ca + 2Nac (Reaction 3). 


The results obtained by various investigators (Refs 11,12) 
who had studied these processes indicate that the 
possibility of reaction (3) taking place is exceedingly 
small, while on the other hand the presence of Ca in the 
alloy can be easily explained if the possibility of 
dissociation of CaC, is accepted. There are 2 figures, 


2 tables and 12 references, 6 of which are Soviet and 
6 English. 


ASSOCIATION: Moskovskiy institut tevetnykh metallov i zolota. 


SUBMITTED: 
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Kafedra liteynogo proizvodstva (Moscow Institute of 
Hon-ferrous Metals and Gold. Chair of Foundry Practice) 
March 7, 1958 
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’ AUTHOR: _Nashel' skiy, A. Ya. SOV/136-58-10-19/27 


TITIZ: Conditions and Consumption Coefficients of the Carbide- 
thermic Process (0 rezhimakh i raskhodnykh koeffitsiyentakh 
karbidotermicheskogo protsessa) 


PERIODICAL: Tevetnyye Metally, 1958, Nr 10, pp 81 - 82 (USSR) 


ABSTRACT: In this letter to the editor, the author comments on the 
article by V.V. Rodyakin published in Tsvetnyye Metally, 
1958, Nr 4, on the carbide process for producing lead 
alloys. He notes that similar work was started at the end 
of 1956 at the Moskovskiy institut tsvetnykbh metallov i 
zolota (Moscow Institute for Non-ferrous Metals and Gold) 
in the "Liteynoye proizvodstvo" (Foundry Production) 
laboratory under the direction of Professor Dr A.G. Spasskiy. 
He contrass this work and its results with those of Rodyakin 
and suggests that available evidence (Refs 4,5,6,7) 
indicates, contrary to Rodyakin's views that aluminiun 
plays a pinor role. As reported (Ref 8), the laboratory work 
at the Moscow Institute has been confirmed at the Podol’ sk 
Alupinium Works. He concludes by stating that further 
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research is necessary on the productivity and consumption 
coefficients of the process. 

There are 1 table and 8 references, 4 of which are Soviet. 
3 English and 1 Danish. 
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Vigdorovich, V. §., Naghel'skiy, A. Ya. SOV /78-4-9-17/44 
The Investigation of the Interaction Between Lead and Calcium 


(ussn) neorganicheskoy khisii, 1959, Vol 4, Hr 9, Pp 2034-2038 
USSR 


Wo publications have appeared on the systes of Pb-Ca alloys since 
1933. Only the alloys in the interval pure lead - Pb,Ce compound 


are of industrial interest (anti-friction, cabel, accumulator 
alloys etc.). The authors investigated the character of the non- 
variant transition and solubility of Ca in solid lead at various 
temperatures in a series of alloys containing 0.10 to 0.01 wt% 
Ca. The Ca content was determined according to a method by 

fs. A. Meshnikovea (Ref 7). As the Ca addition produces only 4 
slight change in selting point, the method of sone melting, 
originally proposed for the system Al - Mn by D. A. Petrov and 
A. A. Bukhanova (Refs 6, 9, Fig 2) was applied: a melting sone, 
produced by a high frequency inductor, was led over a 70 mm long 
sample of the alloy at a rate of 0.175 mm/ain. This sone melting 
process was carried out in a vacuum. Microsection surfaces were 
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then prepared and exanined microscopically. The micro-hardness 
was also determined (Fig 4), and proved to be constant with the 
exception of the initial (lower hardness) and the terminal 
sector (greater hardness). The calcium content of the initial 
sector had been lowered by the sone melting process, and that 

of the terminal sector raised (Fig 3). Thermal analysis 
according to Kurnakov (Fig 5) gave a eutectic point at 326.1° 
at a calcium content of approximately 0.08 wt %. The solubility 
of Ca was determined for the temperatures 50, 150, 200, 250 

and 300° by examining the micro structure and the aicro 
hardness (Fig 6). The maximum saturation wae found at 0.07 wt & Ca. 
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A new variant of the phase diagram Pb - Ca is therefore 
proposed (Fig 7), which deviates from the data given by 

B. E. Schumacher and G. M. Bouton (Ref 5). There are 7 figures 
and 15 references, 9 of which are Soviet. 


ASSOCIATION: Krasnoyarskiy institut tevetnykh metallov im. M. I. Kalinina 
(Krasnoyarsk Institute for Nonferrous Metals imeni M. I. 
Kalinin 


SUBMITTED: May 19, 1958 
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3/119/60/000/008/008/008 
G.474. BO19/B056 
AUTHORS: Krol', L. Ya., Candidate of Technical Sciences, Radzhip, F.E, 
Engineer, Nashel'skiy, A. Ya., Candidate of Technical 
Sciences, S¥arkov, A. Engineer 
a 1 ] 
TITLE: Thermocouples Made Fron Intermetallic ZnSb and Cdg§b 
Compounds y 


PERIODICAL: Priborostroyeniye, 1960, No. 8, pp. 28-29 


TEXT: The work discussed was performed at the Gosudarstvennyy nauchno- 
jesledovate)'skiy i proyektnyy institut redkome >allicheskoy promyshlemast t 
"“Gidredmet" (State Scientific Research and Plarnin Institute of the 
Rare-earth Metal Indust "Gidredmet"). By way of introduction, the 
authors mention several fields of application of semiconductor thermo- 
couples, and discuss a formula for the electric energy generated by 
thermocouples. The good physical properties of zinc- and cadmiun- 
antimonide for the use as thermocouples may be seen from Table 1. The 
characteristicea of thermocouples made from compounds of this kind are 
given in Table 2, which were suggested by the institut poluprovodnikov 
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fhernocouples Made From intermetallic 8/119/60/000/008/008/c0#8 
ZnSb and CdSb Compounds B019/BO56 


AN SSSE (IPAN)(Inetitute of Semiconductors of the AS USSR). The method of 
preparing these cospounds suggested by IPAN is diecussed, after which an 
improved method is described. ZgnSb and CdSb gompounds may thus be 
produced in fire-clay or gra hite crucibles"under a protective layer. 
Crystallization takes place under Slow cooling in the furnace, and a 
considerable influence ia found to be exerted by the conditions of 
crystallisation upon the physical properties. In the case of quick 
cooling, a metastable phase occurs, which forms only in small quantities 
in the case of very slow cooling. High conductivity and thermo-emf can 

be attained only if the content of the metastable phase is very low. An 
important part is also played by the degree of purity of the initial 
materials. The branches of the thermocouples are produced by a method 
developed in IPAN, which is not described in this paper. The physical 
properties of the thermocouples were checked by means of a circuit, the 
scheme of which is shown in Fig. 2. Table 4 gives data of thermccouples 
produced by the method described There are 2 figures and 4 tables. y 
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20026 
24.7700 (4) 190.1158 Sassi epaeaT 
- S/070/61/006/001/004/011 
18.90 WAG a, 14d £032/E514 
AUTHORS : Bogorodskiy, O. V., Nashel'skiy, A.Ya. and Ostrovskaya, 
coerce en eee V.Z. 
TITLE: X-ray Study of the Solid Solutions InAs-InP 
PERIODICAL: Kristallografiya, 1961, Vol.6, No.1, pp.119-121 
TEXT: The basic materials employed were 99.999% pure indium 
(brand Uix-C (In-0)), 99.99% pure crystalline arsenic and 99.99% pure 
red phosphorus “used for semiconductors of class A2". The alloys 


were prepared with the aid of a special furnace shown in Fig.2. 

The furnace consisted of two parts. The left-hand part was 
maintained at a high temperature and contained indium in a quartz 
boat, while the right-hand part was kept at a lower temperature and 
contained phosphorus and arsenic. This procedure has been \ 
described by the second of the present authors in Ref.5. The alloys 
thus obtained were subjected to zone recrystallization as described 
by 0. G. Folberth and H. Weiss (Ref.6). Chemical analysis of the 
specimens was not carried out. The composition was checked by 
comparing the weights of the elements loaded into the ampoule and 

the solid solution obtained in the end. The specimens were ground 

in an agate mortar until the average particle size was about 0.01 am. 
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The X-ray photographs were obtained by the Debye method, using 
copper radiation in the PKY (RKU) camera (86 mm in diameter). The 
X-ray photographs were measured up on the (A3A-2 (IZA-2) comparator. 
The lattice parameters were calculated from the 642 and 731 reflec- 
tions. The table showsthe lattice parameters obtained. 


Table 
Lattice parameters of solid solutions of the 


InAs-InP system 
Composition, mol.® Lattice period, x ; 


InAs InP Folberth Koster and Present data 
(Ref.1) Ulrich (Ref.4) 
100 [?) 6.04 6.06 6.0424+0.001 
5 - - 6.034 
10 - 6. 
20 - 6. 
25 §.99 
40 - 
50 5.93 
60 - 
70 - 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110011-6" 


"APPROVED FOR RELEASE: 


03/13/2001 


CIA-RDP86-00513R001136110011-6 


Rn a 


nO Te 
Os es 


5/070/61/006/001/004/011 


X-ray Study of the Solid ..... E032/E514 
Table cont. 
Composition, mol.% Lattice period, A 
InAs Inp Folberth Koster and bidwant. dat 
(Ref.1) Ulrich (Ref.4) bi - 
2 75 5.89 5.92 = 
20 80 - - 5.876 
30 90 - - 5.857 
0 100 §.86 5.88 5.860 


Fig.4 shows the dependence of the width of the diffraction lines and 
the physical broadening (micro-liquidation effect) on the composition 
after zone equalization. The physical broadening was calculated 


from the formula 3 2 
p = /B -b 


where B is the width of the broadened line and b is the width 
of a standard line for InAs. There are 4 figures, 1 table and 
8 references: 3 Soviet and § non-Soviet. 
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ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i 
proyektnyy institut redkometallicheskoy promysh]l ennosti 
(State Scientific Research and Project Institute of 
the Rare Metal Industry) oa 


SUBMITTED: July 15, 1960 


Fig.2 
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AUTHORS: Krol', L. Ya., Nashel'skiy, A. Ya., and Khlystovskaya, M. D. 
TITLE: Method for the graphite coating of quartz workpieces 
PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 2, 1961, 177-178 


TEXT: To prevent a reaction between quartz and semiconductor materials, 
the surface of the former is coated with a thin carbon layer. Wo exact 
data on applying such coats are to be found in relevant publications. In 
this paper, a method is described for applying carbon coatings on quartz 
surfaces, which is based on a pyrolysis of pure organic compounds (suck as 
acetone). The thermal decomposition of acetone proceeds most favorably at 
700°C, CO» CH, hydrogen, and ethylene being formed. The latter disso- 


ciates and contains the complex anion (cec)*", which easily polymerizes to 
the graphite lattice. Since the separated carbon is in an active state, 
it adsorbs well on the quartz surface. Heating the graphitized quartz 
piece in vacuum apparently strengthens the quartz-carbon bond through 
formation of silicon carbide, which was also determined microscopically. 
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Graphitizing takes place in a special apparatus which consists, in 
principle, of a heatable quartz tube through which argon is conducted 
serving as a carrier gas for the acetone vapor. Best results were 
obtained at 700°C and a duration of 30 min. The graphitized object is 
ignited in vacuum (0.05 mn Bg) at 1100-1200°C for 2-3 hr.. There are 
2 figures, 1 table, and 3 non-Soviet-bloc references. 


ASSOCIATION: Gosudarstvenny nauchno-issledovatel'skiy i proyektnyy 
institut redkometallicheskoy promyshlennosti (State 
Scientific Research and Planning Institute of the Rare 
Metal Industry ) 
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3/076 /62/036/005/012/013 
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So i Lro 
AUTEURS: Narina, Le i-, Nashel'skiy, 4A. Ya., and Yakobson, S. V. 
ee 


Desens Investigation of the vapor pressure of gabliun-phosphide 
dissociation 


CAL: Zhurnal fizicheskoy khimii, v- 36, no. 5, 1962, 1086-1065 
24D: The heat of formation and the vapor pressure on dissociation were 
termined for gallium phosphide, synthesized by zone melting of an 
unsaturated solution of galliun phosphide in gailium with phosphorus. 

She galliua excess remaining after the melting process was removed by 

olution in HCl in the pregence of ea platinum catalyst. X-ray 

ysis revealed only one phase, the data of which were consistent with 
ications. The vapo> pressure was determined by the "dew-point method" 
roposed by K. Weisser, (J. Phys. Chem., 61, 513, 1957). Although the 

ge in color of the dissociated phosphorus from yellow to red interfered 
4th the measurement it was possible, by quick cooling of the ampoule, to 

ix the point when condensation of the yellow phosphorus began. Results: \ 
) The vapor pressure of gallium-phosphide dissociation obeys the equation J 


di 


ed 
of 
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t Log P = -10,76C/T + 9.996. (2) at the melting point of gallium phosphide 
(1525°C), the vapor preesure is 13.45 atm. (3) The heat of formation of 
gallium phosphide is 49,511 + 2970 cal/mole. There are 3 figures and 
1 table. The most important knglish-language references are: D. Mandel- 
korn, rroc. 9, Ke Ee, 47, 2012, 1959; G. Wolff, P. H. Keck and J. D. 
Broder, Phys. Reve, 94, 753, 1954; C. J. Frosch and L. Derick, J. 
gclectrochem. Soc., 108, 1961. 


ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy 
institut redkoy metallicheskoy promyshlennosti (State 
Design and Planning Scientific Research Institute of the 
Rare Metals Industry) 


SUBMITTED: August 6, 1961 
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B124/B101 


UOLrORKS : Vigdorovich, V. W., and Nashel's«iy, A. fa. 
Me ee ee ee SS 
Ree rr Synthesis of compounds containing a volatile component 


(LelODD2.L: ikedemiya nauk SSSR. Doxlady, v. 144, no. 1, 1962, 1382-104 


pressure-temperature-composition coordinates is found to correspond 
to lox pressures (1 to 4 at) and to a low percentage of componen*s 3 
(in the nelt) at temperatures near the melting point of component a. 
“hus, no» only can the compound be synthesized, but also crystailization 
can take place from highly dilute melts at temperatures telow the melting 
soint of the compound when both pressure and temperature are only siighntiy 


Card 1/3 


Shad, Jn attenyps is described to use directional crystallization in tre 
synthesis of indiua phosphide from its elements, as an exumple for tie 
synthesis of compounds exhibiting nign dissociation pressure at their 
seltins points. According to theoretical analyses (J. van der Boomyarc, eo 
see below), the quaternary point in the equilibriuz diagram of the sysven - 
consistin:; of the non-volatile component A (solia), the volatile component 
3 (vapor), the solution of Bina (liguid), and the compound 45 (solid) 
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ishe 
dient (normal directional crystailization 
building up ana shifting the nign- 
by zone crystallization). in the former case, 


by incongruent crystal crows... 
nal crystallization are feasible: e: 


‘he erystaliization front advanced 3 mn/hr toward higher ‘temperatures , 


whereas in the latter case, 


o 
Hell constant RY 


= 300 cm? /coul were prepared. 


+63 (with 20 g load), 372 (with 40 g load), 328 


315 ke/nm® (with 
QO 


4i80 be used for 


rates Uy to 25 mm/hr were obtained. co. cea- 
srained semicondueting bars with a resistivity 


Sy % 
g = 0.05 ohmecm and a 
dicronardness Values or 


(with 76 & load), and 


100 § load) were obtained with nean arithnetic deviations 


26, 16, 965, and 8.5 ke/nm*, respectively. 


purifying Inp by zone reorysta 


iv ,ortant english-language reference is: J. van 
“Riliys Res. Repe,y12,127 (1957). 
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woe0CL.. Togs: Institut tavetnykh metallov im. il. 1. Xalinina (institute 
of Nonferrous Netals imeni HM. I. Kalinin ). Gosudarsivennyy 
nuuchno-issiedovatel 'skiy i proyextnyy institut 
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"AUTHORS! Lishina, Ae Veg Medvedev, 5. As; Mashel'skiy, A. Ya.j Sakharov, B. Ae 
TITLE: Morphology of gallium phosphide ceyatala Gente from the gas phase 

SOURCE: Kristallografiya, v. 9, no. 3, 196k, 436-439 

TOPIC TAGS: crystal growth, twinned crystal, gallium phosphide 


| 

| 

t 

| 

| ABSTRACT: The crystels were obtained in a otream of inert gas by a method modified 
from that proposed by M. Gerchenszon and R, M. Mikulyak (J. Electrochem. Soc., 106, 
6, 548-51, 1961). The procedure yielded transparent yellow-orange crystals of two 
principal forms: acicular and ribbon shaped. The acicular crystals formed three- 
sided prisms with equilateral triangular cross sections. Occasional hexagonal 

; ¢ross sections were observed. The direction of growth was the ay. Sc The 

111); 


tops of the crystals were generally bounded by octahedral faces the sides 


were bounded by the {110} form, Crystals with triangular cross section showed 

' what appeared to be twinning on the (110) plane, but crystals with hexagonal 

. cross sections did not show this, The tabular ribbon crystals grew in the /1127 

i direction, The basal plane was (111). The (111) and {100> forms were dominant. 
| Twins occurred on at least two composition planes, one type of twin being very 
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8/0076 /6+/038/00%/0891/0895 
AUTHOR: Nashel'skiy, A- Ya. (Moscow); Ostrovskaya, V. 2. (Woecow); Yakobson, 
S. V. (Moscow i 


TITLE: The equilibrium vapor pressure of phosphorus at the melting point of indium 
phosphide 


‘SOURCE: Zhurnal fizicheskoy khimil, v- 38, no. 4, 1964, 891-095 


TOPIC TAGS: 4indiua phosphide, phosphorus, vapor pressure , dissociation pressure, 
indium phosphide indium syaten, dew point method, static method, phosphorus 
molecularity . 


‘AHSTRACT: ‘The dissociation pressure of indium phosphide was investigated by 
‘aifferent methods described in the work by Le I. Marina, A. Ya. Nasbel'skiy and 
'S. V. Yakoveon, (Zhe fiz. khimii, 36, 1086, 1962). The equilibrium vapor pressure 
‘of whgte phosphorus over an In-InP melt was determined by the dew point method. ' 
‘The dissociation pressure of InP at temperatures from 850-1O70C was measured in 
The authors feel the most accurate data on the vapor pressure 


APPROVED FOR RELEASE: 03/13/2001 


CIA-RDP86-00513R001136110011-6" 


L ORR 


eh B aS P| 


: 03/13/2001 CIA-RDP86-00513R001136110011-6 


\ 


‘ACCESSIGN NR: APhO34577 


measuring the pressure in ampoules provided with a quartz spiral The 
vapor pressure of phosphorus over 4ndium phosphide was found to be in the 40-45 
atm. range, but more definite values could not be computed because of the dissoci- 
ation pressure of the phosphorus existing as a four-atom molecule. The moleculari- 
ty of the phosphorus vapor depenis on the dissociation temperature of the molecules 
of phosphorus vapor and the association of the phosphorus atoms at bigh pressured. 
The deviation in the vapor pressure values found was considered to be cot too 

great since the dissociation of the molecules of phosphorus vapor at high prvs- 
sures i6 Less than 10%. Orig. art. bas: 3 tables and 1 figure. 
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' TITLE: Certain properties of inP lasers ae 
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9, 1966, 2610-2615 


AUTHOR: Basov, N. G.; Yeliseyev, P. G.3 Ismailov, I.; Yakobson, S. Ve3 Nashel's 


A. Ya.; Pinsker, I. Z. 
— oor oo 


| SOURCE: Fizika tverdogo tela, v- 8, no. 
TOPIC TAGS: solid state laser, semiconductor laser, 
| laser, “WDsUmM ComPovvD , Pri03PH IDE 


| ABSTRACT: Stimulated emission of InP diodes in the 9060—9080 A region was compared 

; with that of their GaAs counterparts (see Table 1). InP bars were prepared by the 

{| directed crystallization method in the form of large-size polycrystals grained in the 

| direction of the bar axis. The bar d with electron concentrations| 
of 5:10!7 cm 3. The diffusion of zinc from the gas phase into polished plates each | 

; containing 2—3 seeds took place at 750C over a 30-min period. The depth of the p-a | —— 
| junction was 35 uw. The electrical contacts were made of gold which was sputtered on | 

‘ plates at 400C. The bar ends were polished and the sides were roughly worked. The 

, GaAs diodes were prepared in a similar manner with the following exceptions: diffusion — 
of zinc into GaAs lasted 4 hr eat 850C under excess As pressure, and the resonator 
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Table. 1. Basic characteristics of InP and GaAs lasers 


Electron concentration in the n-region, em™? 
cm? /v-sec 


Diffusion temperature, ° 
Diffusion time, hours 
‘ Length of Fabry-Perot resonator, mm, 

avelength of stimlated emission, A 

reshold current density, amp fem? 

reshold current density after one surface is silvered, amp/cm* 
Loss factor a, ca” 

ain divided by current densit 


-1 


| surfaces and diffusion plane were produced by cleavage along the contact plane. The 


| 
| 
| 
| 


{ 
t 
| 
| diffusion depth in both cases was almost identical. As regards the width of directi- 
‘yity, InP lasers (S—7°) were shown to be superior to GaAs lasers (14—19% by @ 

| factor of 3 or 4. InP laser diodes were characterized by a low loss factor (7 can!) 
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and a gain relatively lower than that of GaAs, expressed in a linear approximation as : 
[k= 3.4 x 1079 j ca”", where j (amp/cm™2) is the current density. The latter can be 

; due to a lower (than GaAs) quantum yield and to a thick active layer (8—10 uy). 

| The differential efficiencies of the InP laser made it possible to deliver pulsed 

; power of 7 watts at 75 amp at the liquid N temperature. Orig. art. has: 2 tables, 

| 2 figures, and 3 formulas. (YK) 
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AUTHORS: Nashiwanko, Ye.M., Bernshteyn, A.V. SOV/80-32-2-37/56 
TITLE: The Effect of Iron Salts on the Hydrophobization of Soils 
(Vliyaniye soley shelesa na gidrofobisatsiyu gruntov) 


PERIODICAL: Zhurnel prikladnoy khimii, 1959, Vel XXXII, Hr 2, 
pp 436-438 (USSR) 


ABSTRACT: Hydrophilic soils cannot be used in road construction. Treat- 
ment with bitumen and tar increases their hydrophobic nature. 
The best effect is obtained by tri-valent cations, like iron 
salts, which affect the colloidal-chemical properties of the 
soile. The addition of iron salts reduces the quantity of 
bitumen necessary of hydrophobisation. The iron sulfates and 
chlorides are by-products of the metal industry and the 
bromine plants. 
There are 2 tables. and 5 Soviet references. 
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YEGOROV, Sergey Viktorovich; NASHIVANKXO, Y Mikhaylowna; BERNSHTEYN, 
Aleksandr Venisainovich; KOVRYZHNYKH, L.P., red.; GALAKTIONOVA, 
Ye.5., tekhn. red, 


(Pavements made with emulsions aad a cation-active additive ]Po- 
krytiia « primeneniem emul'sii i kationoaktivnoi dobavki. Mo- 
skva, Avtotransisdat, 1962. 25 p. (MIRA 16:2) 

(Pavenents ) 
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Abs Jour: Ref Zhur - Biol., No 6, 1958, 24295 

Author : Nasnkoy — 
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